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magnetic film, domain wall dynamics  
by  V. Jeudy & A. Mougin in Paris-Saclay 

 Depinning t6ansition of an elastic interface
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propagation of crack fronts in PMMA, 
by  S. Santucci in ENS- Lyon 

 Depinning of a crack Mont



 Two dyIamical protocols:
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 Yielding and Depinning t6ansition 



 Four questions: 

Scaling description of  yielding  in the liquid phase 

Transient in solid phase 1: spanning system avalanches 

 Transient in solid phase 2: failure & spinodal  

Anisot6opic sost modes as failure precursors 

⌃
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 by Van Hecke g6oup

Shear TransforVations (Argon)
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The elastic par9

Elastic loading up to the first instabilitZ
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  The plastic par9   

�

=)xi = 0
xi ! x   (Shear TransforVation)   

⌃



  The plastic par9   

�

=)xi = 0
xi ! x

xj ! xj �Gij x

(st6ess redist6ibution)

⌃



Which kerIel redist6ibution ?

Depinning: Gij =
K
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 Yielding/Eshelby    Depinning/Elastic   

Gi 6=j positive or negative Gi 6=j positive

• only one threshold

• abelianity

• two thresholds

• non abelianity
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P (x) ! const. when x ! 0P (x) ! x✓ when x ! 0

Pseudo-gap in excitations flat excitations
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• free scale statistics: G-R exponent

• cut-off scaling: fractal dimension

 Avalanche Statistics   



 Avalanches: Mactal dimension 
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Avalanche: G-R ex`onent

Energy injected = energy dissipated

hSi ⇠ S2�⌧
max ⇡ Ldf (2�⌧)

stress drive ) �⌃ ⇠ L� d
✓+1 stress drop ) �⌃ ⇠ L�dhSi

⌧ = 2� ✓

✓ + 1

d

df



Yield st6ess fluctaation
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 Avalanches: duration 

�t =
⌧

# unstable sites
T = �t1 + �t2 + . . .

• z > 1 Elastic Depinning di↵usion in the compact avalanche

• z < 1 Yielding super-balistic trip in the sparse avalanche

How many independent exponent we expect for the Yielding transition?

In Depinning we have two independent exponents (df , z)

T ⇠ Lz



exponent expression relations 2d measured/prediction 3d measured/prediction
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Scaling behaviour in liquid phase

• Our model - no relaxation time and steady state -

displays a genuine second order phase transition

• Non abelianity and long range interactions
induce a pseudo gap of the soft modes (✓ > 0)

• 3 scaling relations with 3 independent exponents
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Transient in the solid phase : spanning system avalanches
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Spanning system avalanches (t6ansient)



 Different quenches for different materials  

en
er
gy Colloids

Critical

Metallic glasses

Stable glasses

Foams



Three scenarios: monotonous,  overshoot or failure



Spanning system avalanches for colloids



Much less spanning  for glasses!



Briele jumps for theta in glasses samples
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StabilitZ analysis
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Spinodal t6ansition with precursor avalanches
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Second order t6ansition with precursor avalanches



 Finite dimension effects
Failure in t6iggered by localised shear band 

 Role of rare defects 

ex`onents can change



Sost modes, Shear t6ansforVations and failure 



Sost modes and Anderson model 
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Sost modes and Anderson model 
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 Conclusions for this t6ansient regime: 

Failure as spinodal t6ansition  

 Large avalanches before failure (at least in MF)  

Pseudo gap evolution  for different preparation
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